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1. A magnetic recording medium 
"omprising : 

at least one exchange layer structure/^ and 
a magnetic layer formed on said excj?^ange layer 
structure , 

said exchange layer structure cefeprising 
a ferromagnetic layer; aira 

a non-magnetic couplino^ layer provided on 
said ferromagnetic layer and u):)4er said magnetic 
layer, 

said ferromagnetic layet and said magnetic 
layer having antiparallel riiagnetizations 
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2. Theyfnagnetic recording medium as 
claimed in claim^ 1 , wherein said ferromagnetic layer 
is made of a material selected from a group 
25 consisting Co, Ni, Fe, Ni-based alloys, Fe-based 
alloys, arra Co-based alloys including CoCrTa, CoCrPt 
and CoCi?Pt-M, where M = B, Mo, Nb , Ta, W or alloys 
therec 
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3. The magnetic recording medium as 
claimed in claim 1, wherein said ferromagnetic layer 
35 has a thickness in a range of 2 to 10 nm. 
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4 . The magnetic recording medium as 
claimed In claim 1, whereinsaJ:,d,--ii^^i^K^^ " 
eoupling^^lay^r^isjaardre^^ selected from a 

group of Rix-r^-l?Ii , Ir, Ra-based^^al-ioys^^ — Rh^b.ased 
and Ir-based alloys^ 




10 5. The magnetic recording medium as 

claimed in claim 1, wherein said non-magnetic 
coupling layer has a thickness in a range of 0.4 to 
0.9 nm . 



15 




made of a material asi^cted from a group of Co, and 
Co-based ^allo^^^r^including CoCrTa, CoCrPt and CoCrPt- 
M, whepe-^ = B, Mo, Nb , Ta, W or alloys thereof. 
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7 . The magnetic recording medium as 
claimed in claim 1, which further comprises: 
a substrate; and 

an underlayer provided above said substrate, 
said exchange layer structure being provided 
above said underlayer. 
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■8-: T . hf^ magnet i c recording m o dlum air 



i 
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claimed In claim 7, which f urthergx«ftl^ises 

a non-magnetic interm^j^^rare layer interposed 
-between__s_aid underl^yere^and said exchange layer 




non-magnetic intermediate layer having a 
structure alloy selected from a group of CoCr-M, 
where M = B, Mo, Nb , Ta, W or alloys thereof, and 
having a thickness in a range of 1 to 5 nm. 
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9 . The magnetic recording medium as 
claimed in claim 8, which further comprises: 
15 a NiP layer interposed between said substrate 

and said underlayer, said NiP layer being 
mechanically textured or oxidized. 
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30 11. The magnetic recording medium as 

claimed in claim 1, which comprises at least a first 
exchange layer structure and a second exchange layer 
structure interposed between said first exchange 
layer structure and said magnetic layer, wherein a 

35 ferromagnetic layer of said second exchange layer 

structure has a magnetic anisotropy lower than that 
of a ferromagnetic layer of said first exchange 
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layer structure, and magnetizations of the 
ferromagnetic layers of said first and second 
exchange_J^yer structures are antiparallel. 
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12, The magnetic recording medium as 
claimed in claim 1, which comprises at least a first 
exchange layer structure and a second exchange layer 
structure interposed between said first exchange 
layer structure and said magnetic layer, wherein a 
product of a remanent magnetization and thickness of 
a ferromagnetic layer of said second exchange layer 
structure is smaller than that of a ferromagnetic 
layer of said first exchange layer structure, and 
magnetizations of the ferromagnetic layers of said 
first and second exchange layer structures are 
antiparallel . 
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g medium 
layer structure, and 
said exchange layer 



13. A magnetic storage appara 
comprising : 

at least one magn 
including at least o 
a magnetic layer fo 
structure; and 

at least one<^^feafl recording information on 
and/or reprodugyng inform ation from the recording 
medium, 

sai^ excjiiange lay^^r structure comprising: 

.ayer; and 



>aid ferr< 
layer , 



a yxerromagnet: 

non-magnetic coupling layer provided on 
/magnetic layer and under said magnetic 



• 
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said ferromagnetic layer and said 
layer having antiparallel magnetizations 
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14. The magnetic storage^ apparatus as 
claimed in claim 13, wherein said /ferromagnetic 
layer is made of a material selecrted from a group 
consisting of Co, Ni , Fe, Ni-bas^d alloys, Fe-based 
alloys, and Co-based all/d)ys inc/luding CoCrTa, CoCrPt 
and CoCrPt-M, where M / B, Mo/ Nb, Ta, W or alloys 
thereof . 



15. 

claimed in cl 
layer has a 



tic storage apparatus as 
in said ferromagnetic 
a range of 2 to 10 nm. 




ic storage apparatus as 
in said non-magnetic 

material selected from a 
d alloys, Rh-based 



17. The magnetic storage apparatus as 
:laimed in claim 13, wherein said non-magnetic 
coiflpling layer has a thickness in a range of 0,4 to 
'9 nm. 
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